Pharmacokinetics of beta-methyldigoxin in healthy humans II: Oral studies and bioavailability.
The pharmacokinetics of orally administered aqueous 3H-beta-methyldigoxin solutions were studied at two dose levels, 0.3 and 0.6 mg, in healthy human subjects. The drug and its metabolites were specifically assayed in biological fluids and compared with results after intravenous doses to the same subjects. No significant dose dependency was observed. The apparent half-life of absorption was 16+/-6 min (SEM). Digoxin was the only metabolite observed in the plasma and comprised 28.6+/-3.7% of the dose in the urine. 3H-beta-Methyldigoxin, renally excreted unchanged, comprised 25.7+/-1.7% (SEM). Water-soluble metabolites in the urine comprised 9.0+/-1.8%. Fecal and urinary excretion accounted for 85% of the dose at 144 hr. The oral absorption of unchanged 3H-beta-methyldigoxin from solution was 59+/-6% by area under the curve methods and 60+/-4% by renal excretion. A total of 73% of the dose in the solution was absorbed as beta-methyldigoxin and digoxin. First-pass metabolism prior to absorption was largely prehepatic and assignable to GI degradation; 21.9+/-2.8% was degraded with 12.8+/-4.0% to digoxin and 9.1+/-4.0% to water-soluble metabolites. From 14 to 18% of the administered oral dose did not reach the systemic circulation. Analog computer fitting of plasma and urine levels of drug and digoxin was consistent with the first-pass premise with a delayed absorption of GI-generated digoxin and other metabolites. There were no significant differences between the oral absorption of a tablet formulation and the solution. Orally administered beta-methyldigoxin solution delivered 97% cardioactivity as itself and digoxin with respect to an equivalent amount of intravenously administered digoxin. This value contrasts to the 140% delivered by intravenously administered beta-methyldigoxin on the premise of pharmacodynamic equivalence of systemically appearing digoxin and beta-methyl-digoxin. Literature reports on the oral bioavailability of solutions and solid dosage forms of digoxin were critically reviewed, but no reliable comparison of the extent and reproducibility of oral absorption of cardioactive agents from administered digoxin or beta-methyldigoxin could be made from the widely variable digoxin studies with nonspecific assays.